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Final  Report 

PROBLEM  DESCRIPTION 

Theoretical  study  of  various  generation  mechanisms  of  nonlinear  edge-wave  phenom¬ 
ena  on  beaches  through  asymptotic  and  numerical  techniques.  In  particular,  the  nonlinear 
longshore  modulational  instability  of  edge-wave  packets  has  been  investigated.  Also,  the 
forced  response  of  water  waves  near  cut-off  conditions  in  a  shallow  channel  was  studied. 
Finally,  numerical  techniques  for  computing  fully  nonlinear  periodic  edge-wave  phenomena 
on  shallow  beaches  have  been  developed. 

SUMMARY  OF  RESULTS 

We  have  shown  that:  (i)  large-scale  longshore  variations  of  standing  subharmonic 
edge  waves  are  unstable  and  eventually  give  rise  to  recurrence  phenomena,  (ii)  asymptotic 
analysis  of  the  forced  response  of  water  waves  near  cut-off  conditions  leads  to  a  forced 
Kadomtsev-Petviashvili  equation.  Numerical  solutions  of  this  equation  indicate  that  steady 
state  is  reached  only  if  dispersion  is  negative;  otherwise,  periodic  generation  of  localized 
wave  groups  is  found,  (iii)  there  is  numerical  evidence  that  there  is  a  critical  steepness 
above  which  nonlinear  periodic  edge  waves  cease  to  exist:  this  threshold  value  of  the 
steepness  depends  on  the  beach  slope. 
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